In this study, it was aimed to evaluate the neurological developments of preschool or school-aged children together with their school successes, intelligence quotient and symptom severity of attention deficit hyperactivity disorder who were born at the 37 th gestational week and above with birth weights below tenth percentile, which is called small for gestational age (SGA). A total of 74 patients with SGA and 75 healthy children were evaluated. The patients were evaluated by child neurologist and child psychiatrist. Wechsler Intelligence Scale for Children-Revised, Ankara Developmental Screening Inventory, and The Turgay DSM-IV-Based Child and Adolescent Disruptive Behavioral Disorders Screening and Rating Scale (T-DSM-IV-S) were applied according to their age groups. SGA cases had been breastfed for shorter durations (p: 0.004), had walked later (p<0.001), talked later (p<0.001), and had encountered more vision disorders (p: 0.009) than the control group. SGA cases were determined to encounter febrile convulsions more frequently (p: 0.007). SGA cases were determined to exhibit lower school success (p<0.001), were diagnosed with attention deficit hyperactivity disorder more frequently (p<0.001), and their mental developments were delayed (p<0.001). In cases with SGA, inattention (p: 0.004) and conduct disorder (p: 0.029) subscales and the total scale scores (p: 0.022) of T-DSM-IV-S were significantly lower when compared to the control group. We consider that being SGA may have a negative impact on child's behavior, attention and academic achievement in long-term.
The intrauterine life is the period in which the growth and development are in their fastest states. Fetal growth shows variations throughout the pregnancy. While the healthy fetus fully reaches the genetically determined somatic growth potential and functional maturation, the normal growth and development of the fetus are altered in the presence of any risk factor. These developmental stages may be affected by the maternal environment and uteroplacental functions, as well as the genetic potential of the fetus. The small for gestational age (SGA) term is defined as the birth weight being lower than ten percentile or two standard deviations (SD) according to the gestational week [1] [2] [3] [4] . This situation affects 3-10% of all newborns 5 . SGA is classified as symmetrical and asymmetrical SGA, based on the ponderal index and the percentiles of height and head circumference. When the intrauterine growth retardation has been present since the early gestational period, the head (brain) size is proportional to the body growth, and the ponderal index is normal, it is considered as symmetrical SGA; if it is not proportional, asymmetrical SGA is considered. Placental insufficiency, maternal preeclampsia, hypertension, long-term presence of diabetes mellitus, smoking, living at high altitude, and the multiple pregnancies are among the etiologies of asymmetrical SGA. Congenital infections, chromosomal and other anomalies, fetal alcohol syndrome, low socioeconomic status, and constitutional causes take place in the etiology of symmetrical SGA 4, 6, 7 . Babies who are born with SGA have perinatal morbidity or perinatal mortality risks due to causes such as acidosis, hypoglycemia, hypocalcemia, hypothermia, polycythemia, coagulation disorders, susceptibility to infections, and necrotizing enterocolitis. These babies are confronted with risks such as hypertension, cardiovascular disorders, diabetes mellitus, metabolic syndrome, short stature, and neurological and developmental disorders in the long-term 5, 8 . However, minor neurological dysfunctions such as attention deficit hyperactivity disorder (ADHD), academic underachievement, and clumsiness are seen more frequently than major neurological sequela such as cerebral palsy in cases with SGA. The studies have shown that nutrition is essential for brain development and affects the structural development of the brain; together with learning, memory, school success, and IQ, SAG led to behavioral and emotional problems [8] [9] [10] [11] [12] . Additionally, long-term adverse effects of SGA on the language and conversational development (delay in talking, poor and immature language and articulation disorders), visual-motor integration, fine and gross motor skills have been reported 11, 13, 14 .
Sufficient amount of studies showing the longterm neurodevelopmental outcomes of SGA cases is not present. In this study, we aimed to evaluate the neurodevelopmental status of full-term babies with SGA in their pre-school and school ages.
Material and Methods
The approval of University Ethics Committee and the written consents of parents were obtained. The study was in accordance with the Declaration of Helsinki for human subjects.
All cases, between 6-16 years of age, who had been born in Medical Faculty Hospital with gestational ages of 37 weeks and over, and with the diagnosis of SGA were included in the study. First, the prenatal-perinatal risk factors concerning the neonatal period of the cases were retrospectively recorded through chart review in this study. They were evaluated by the same child neurologist and child psychiatrist, respectively. Wechsler Intelligence Scale for Children-Revised Intelligence Test (WISC-R) 15 , Ankara Developmental Screening Inventory (ADSI) 16 , and the Turgay DSM-IV-Based Child and Adolescent Disruptive Behavioral Disorders Screening and Rating Scale (T-DSM-IV-S) 17, 18 were applied according to their age groups. Healthy children, born over 37 th gestational week with birth weight appropriate for gestational age (AGA), who were admitted to the Pediatric Outpatient Clinic for any reason, were included in the control group. In the control group, mental development was evaluated according to the American Psychiatric Association's Mental Disorders Diagnostic and Statistical Manual revised 4 th version (DSM-IV-TR) diagnostic criteria 19 and their parents filled out the T-DSM-IV-S. School achievement was evaluated according to information gathered from child's school teacher in both SGA and control groups. Infants born at less than 37 weeks of gestational age, having a genetic syndrome, major malformation, or congenital infection, diagnosed with a neurometabolic disorder, and having medical histories of diseases that can adversely affect the neurodevelopment, such as intracranial bleeding, sepsis, and hyperbilirubinemia requiring blood exchange transfusion were excluded from the study.
Performed Tests

Wechsler Intelligence Scale for Children-Revised Intelligence Test (WISC-R):
It is applied to individuals aged 6-16 years. The test consists of 12 subtests involving verbal (general knowledge ability, similarities, arithmetic, vocabulary, reasoning, digit span) and performance (picture completion, image reorganization, designing by using cubes, joining the pieces, password, labyrinths) skills. The total test score is determined by summing the verbal and performance scores. Charts are used for determination of verbal, performance, and total 
Ankara Developmental Screening Inventory (ADSI):
It is an inventory used for evaluation of developmental aspects of children aged between 0-6 years. Speech development, cognitive skills, fine muscle development, gross muscle development, social development, and selfcare skills are observed and scored. ADSI was applied to children who cannot get WISC-R.
The Turgay DSM-IV-Based Child and Adolescent Disruptive Behavioral Disorders Screening and Rating Scale (T-DSM-IV-S):
It is a scale for screening the disruptive behavioral disorders, which was developed by Turgay and its Turkish validity-reliability study was conducted by Ercan et al. 17, 18 . A total of 41 questions in the scale have items questioning attention deficit, hyperactivity/impulsivity, oppositional defiant disorder and behavior disorder. The severity of each item is measured by four-point Likerttype scoring.
Statistical Analysis
The 
Results
Seventy-four cases with SGA and 75 healthy children, constituting the control group, were included in the study. The demographic data of cases with SGA and the control group were shown in Table I . No statistically significant difference was found between the cases with SGA and the control group in terms of maternal age at birth (p: 0.696), father's age (p: 0.696), the total number of pregnancies of the mother (p: 0.144), and causes which may lead to SGA, such as maternal gestational infection, hypertension, cardiac disorder, renal disorder, diabetes mellitus, and multiple pregnancies (p>0.05). The educational level of the mother was significantly lower in cases with SGA (p: 0.009) than the control group. No statistically significant difference was found between cases with SGA and the control group regarding complications such as hypoglycemia, hypocalcemia, hypothermia, and NEC, which may develop related to SGA, following birth. However, in cases with SGA, duration of stay in the incubator (p<0.001) and asphyxia rate (p: 0.003) were significantly higher in the cases with SGA, when compared to the control group (Table I) .
The cases with SGA were breastfed for shorter durations (p: 0.004), walked and talked later (p<0.001), vision disorders more frequently (p: 0.009) and received mental special educational support (p: 0.006) compared to the control group. Hearing loss was detected in two Table III. T-DSM-IV-S, which investigates the symptoms related to behaviors and attention, was applied to the parents. The scores related to the attention deficit subscale (p: 0.004), conduct disorder subscale (p: 0.029), and parental evaluation scale (p: 0.022) were found significantly higher compared to the control group. However, no difference was determined between genders. Statistically significant difference was not found between groups regarding the hyperactivity/ impulsiveness and oppositional defiant disorder subscales. T-DSM-IV-S scores of the SGA and control groups were given in Table IV .
Discussion
The intrauterine life is the period in which the growth and development are in their fastest states. Fetal growth is affected by the presence of any risk factor. Studies have shown that, in babies born with SGA, there are mild neurological, behavioral, emotional problems at various levels, and their cognitive scores and academic successes are lower when compared to children born with a normal birth weight according to gestational age. When the literature was analyzed, low birth weight was found to be related to problems such as attention deficit, ADHD, anxiety-depression, aggression, and disorders of mental state involving symptoms of both introversion and extroversion [20] [21] [22] [23] [24] .
Jeliffe-Pawlowski LL, et al. 25 evaluated the term SGA babies by Bayley Developmental Test in the 8 th month and Stanford Binet Intelligence Test in the 4 th age. They stated that neurodevelopmental retardation became more evident as the age progressed, this increase being more significant in the low socio-economic group when compared to the intermediate-high socio-economic group. They considered that this difference might have originated from biological, economic, and/or familial factors. In our study, the significantly lower educational level of mothers of SGA cases when compared to the control group (p: 0.009), their increased number of pregnancies (p≥0.05), and the higher incidence of unskilled jobs among them (27 % vs. 17%, p≥0.05) gave rise to the thought that, although not statistically significant, these mothers were in the low socio-economic income group.
In our study, the cases with SGA were determined to encounter asphyxia more frequently (p: 0.003) and stayed in the incubator for a longer duration (p<0.001) when compared to the control group. This situation may explain the probable existence of stage I hypoxic ischemic encephalopathy in cases with SGA and why the cases with SGA stayed for longer duration in the incubator concerning the follow-up for the development of postdelivery complications such as hypothermia, hypoglycemia, polycythemia, and coagulation disorders.
In the literature, the existence of the major neurological handicaps in cases with SGA has been quite rarely reported 21, 24, 26 . In our study, no case diagnosed with cerebral palsy as in the literature was present; however, similar to the literature 14 these cases were more delayed in walk and talk than the control group. It was also reported that minor neurological dysfunction was seen more frequently, whereas vision and hearing disorders constituted fewer problems in cases with SGA. The refractive errors were reported to be more frequent in cases with SGA, particularly hypermetropia in girls 27, 28 . In our study, vision disorders were more prevalent in the cases with SGA, and they used eyeglasses when compared to the control group. On the other hand, no significant differences were found between groups concerning hearing problems and the period of gaining control in toilet training.
Visser et al. 29 reported that the febrile convulsion risk was increased within the first two years of age in cases having fetal growth retardation. Moreover, Vestergaard et al. 30 determined an increased febrile convulsion risk in cases with low birth weight. In the present study, in cases with SGA, febrile convulsion frequency was higher than the control group (p: 0.007), but there was no significant difference between the groups, regarding the development of epilepsy.
A r c a n g e l i e t a l . 3 r e p o r t e d t h a t t h e neurodevelopmental scores were lower in fullterm babies with SGA than full-term babies with AGA in a meta-analysis study. They reported that the standardized neurodevelopmental scores were 0.32 SD less than normal controls. In another study, a 10-15% increase in schoolrelated problems was identified in cases with SGA. In studies with long-term follow-up, the probability of low educational level was found 33% higher in cases with SGA 24 . Leitner et al., 5 in children with SGA, showed the existence of cognitive problems such as minor neurodevelopmental problems, learning difficulties, memory performance, visuomotor functions, and short attention span, together with lower levels of IQ and school success. In a study by O'Keefe et al. 31 learning difficulties, and particularly in girls attention deficits, were more frequent in children with SGA; however, there was no difference between the IQs. Low JA et al. 23 reported that learning difficulties were present in 35% cases, and lower IQ scores, behavioral disorders, inattention, and anxiety issues in these children. In another study, 10 th age academic success was lower in SGA cases, but there was no significant difference between them in terms of WISC-R results 22 . Zubrick SR et al. 20 stated that a wider range of mental health problems was present (anxiety, depression, ADHD, and conduct disorder) in cases with low birth weights. In our study, similar to the literature 5, 22, 24, 32 , the school success was found to be lower in the cases with SGA when compared to the control group (47.8% vs. 9.3%), and they were diagnosed with ADHD more frequently.
When the inattention and conduct disorder scores in the parent form of T-DSM-IV-S, which evaluates the symptom severity of attention deficit-hyperactivity disorder and conduct disorder, were compared to the control group, an increase was observed in the SGA cases, but there was no significant difference in terms of impulsiveness and oppositional defiant disorder scores. The total score of the parent form was higher in the cases with SGA. We considered that this might have originated from accompanying psychological problems due to the mental retardation frequently present in varying degrees in SGA cases.
Limitations of the study
The discrimination of asymmetrical -symmetrical SGA was not possible due to deficiencies in recording the height and head circumference measurements in SGA cases at birth.
Due to the lack of data concerning weight, height, and head circumference measurements in cases with SGA and the control group, the anthropometric data of SGA cases could not be evaluated.
The intelligence level of the control group was not determined by psychometric measurements.
In conclusion, we consider that being SGA (among babies born at term) may have a negative impact on child's behavior, attention and academic achievement in long-term.
